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Suggested Mechanisms

of Population Regulation

BISON POPULATION NUMBERS have
been regulated by both natural
and artificial means since the park
was established. Regulation of the
original bison population must
have resulted entirely from envi-
ronmental and  populational
mechanisms. Regulation, to a vary-
ing degree, has been imposed by
man since near-extermination of
the original bison. Limited knowl-
edge of original bison population
characteristics, habits, and distri-
bution, together with application
of ranching methods to the plains
bison introduced in 1902, has in-
fluenced subsequent management
practices. After 1952, all vestiges
of artificial management, except
reductions to control population
numbers, were eliminated. Reduc-
tons were continued at irregular
intervals to compeusate for the
alterations in natural conditions
which were the accepted result of
the establishment and use of the
park, and settlement of the sur-
rounding country.

Information from the present
study indicates that compensatory
reductions are not necessary on all
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population segments; the need for
future reductions on any popula-
tion segment is less clear. Figure
51, which shows the known Pelican
Valley wintering bison population
from 1902 through 1968, suggests
that at least this part of the bison
population has been regulated for
many years without interference
by man. Since the time of intensive
poaching n the 1890s, reductions
have been made there only twice:
118 bison in 1956, 34 bison in
1965. Following the near-extermi-
nation before 1902, the popula-
tion increased gradually for nearly
20 years. Counts as shown are
probably somewhat low, but
suggest that a fairly stable popula-
tion existed for another decade. A
general slow upward trend is evi-
dent from the carly 1930s to the
early 1950s, but the population
remained near or below 300 ani-
mals unal after 1952, Between
then and 1854, when 461 bison
were counted, there was a marked
increase. Subsequent low numbers
by 1957 and thereafter seem inad-
equately explained by either re-
ductions or group shifts.
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Fig. 51. Pelican Valley population numbers, 1902-68.

A complex of environmenta
influences probably is involved in
what appears to be a naturally
regulated population. Emigration
from the Pelican area has not been
an important factor (see Popula-
tion Trends) in spite of the occa-
sional temporary group shifts.
Predation and disease, previously
discussed, have been only minor
influences. Environmentally influ-
enced factors of low reproduction
rates compared with those of other
bison herds, low increment rates in
spite of some increase in new-calf
percentages following recent re-
ductions, and heavy mortality dur-
ing exceptionally severe winters
appeared most important in Yel-
lowstone as a whole. Presumably,
the same factors apply to Pelican
as a subunit.

Environmental effects, particu-
larly the combination of low tem-
perature conditions and snow
depths sufficient to require consid-
erable efforts for survival, were
not measured and were diffiicult to
observe, but were suggested by the

differential mortality among sex
and age classes indicated by trap
records. Survival rates of calves
during the first year, compared
with the decreased rates among
yearlings and 2-year-olds, suggest-
ed that calves, perhaps because of
closer association with the cows,
were not as stressed by environ-
mental conditions. Yearlings and
2-year-olds—less closely associated
with a particular adult, and of
smaller size (particularly females)
and less social standing compared
with 3-vear-olds—might be at a
disadvantage, less able to forage
effectively and less able to travel in
deep snow. McHugh (1958) ob-
served a dominance hierarchy
based on sex and age. He noted
that calves derived dominance
from their cows, and that domi-
nance was displayed in feeding
situations and deep-snow travel.
The stress on subordinate animals,
as well as aged or otherwise weak-
ened adults, would increase with
increasingly severe weather re-
gardless of forage availability for
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the entire population. The rela-
tionship between numbers of ani-
mals, available forage, and mortal-
ity did not appear to be direct;
forage quantity, although affected
by snow depth and distribution,
exerted effects in combination
with the physical stress imposed by
snow depth and storm conditions
at low temperatures.

Figure 51 also shows a level be-
Jow which the Pelican population
has not dropped since the recov-
ery {about 1935} from the low of
1902. Although only 88 were
counted in 1857, no attempt was

made to locate all animals (Jim

Stradley 1968 pers. comm.). Thus,
approximately 100 animals may
represent the maximum popula-
tion which could survive the most
severe winter, but perhaps a figure
of 100-200 bison better represents
a level around which this popula-
tion has Ructuated since 1935.
That bison have survived, and at
this population level, in 2 valley
such as Pelican in spite of severe
winters suggests that a margin for
survival might be represented in
parts of the Yellowstone environ-
ment which does not occur else-
where.

The survival factor for bisen in
parts of Yellowstone may be the
existence of thermal areas. As pre-
viously discussed, thermally active
areas do not attract large numbers
of bison for the winter, but the use
of certain areas for brief periods—
particularly at times of prolonged
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cold combined with deep snow as
observed by Jim Stradiey, or in late
winter as seen during the study
pericd—may determine the iower
limits to which the population
numbers drop.

A comparison of the larger Yel-
lowstone valleys {Table 18} gives
further evidence on which factors
make habitation by bison possible.
In addition to the previously dis-
cussed wintering valleys, there are
other large valleys in Yellowstone
where bison herd groups appar-
ently were never known, histori-
cally or more recently. Extensive
sedge bottoms are a feature of the
valieys used by bison; additionally,
where winter conditions are con-
sistently less severe, as in Lamar,
there are extensive open side hills
of sagebrush-grassland which al-
low both movement and feeding.
Where winters are more severe,
those valleys which have bison
have either extensive thermal or
warm areas, or else many small
ones among which movement i3
possible. Some streams which
remain unfrozen because of an
influx of warm water are an addi-
tional feature of most wintering
areas, as are some river benches
or valley side slopes and small
hills (sagebrush-bunchgrass up-
land sites) which aid both foraging
and movement. Where too few of
these factors occur together the
valleys do not now, and probably
never did, support mixed herd
groups of bison,






